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The performance of the multicast routing methods based on
bottleneck type of QoS requirements
0,086
0,000
0,646
0,848
0,394
0,617
0,406
0,630
0,864
0
0,1
0,2
0,3
0,4
0,5
0,6
0,7
0,8
0,9
1
Performance [%] (delta t
= 2 Mbit/sec)
Performance [%] (delta t
= 5 Mbit/sec)
Performance [%] (delta t
= 10 Mbit/sec)
Modified Dijkstra based on the QOSPF
link measures
Kou based on the negative logarithm of
probabilities
Takahashi-Matsuyama based on the
negative logarithm of probabilities
S{}xy

u4ﬀ
4)ﬁ # ' #0 5
  ﬂ  !#"$ &

  1
W 	
 &
22  ﬁ # >'X4 ﬁ #"4 61 6ﬁ ﬁ2 '/ ('
B+   '
 ﬁ2+ Z%  #$#$  ' #7J 5
;>=DNPO 7H;>=
n©wx«}ªm{¨z| =¿
?
=ã  §'_uDz ;
=DNPO
7H;
=
+	> @ ;9


?
µ
>

;

> @ ;9 > @ ;9 A?2 > @ ;9

ﬂ  !#"$
& 2 C 2   &2 2 C
A
	 2 2 C
A
	 &2

1
W
	

& 7

I 2 &2 CDAﬁA 2 2 C 2 2 C 

1
W
 

& 7  9 @(7 > ; 9<I

 2 &2 C 2	 2 2 C&2	 2 2 C 
¤
~x_«}uﬀ
ﬀ( V#	*'H%ﬂﬁ*%B#$

ﬃ 
  54 ﬁ #0+ #7 ﬁ  %4 1'W'
!.#7)#	*1 0*, #J 5 ﬂ- (*#($#$+8#$ Z%  #$#$ ' #J 5
;>=
NKO 7 ;>=
Q
yopWÌon®{}t!Ł_«¨l²n©wx«}ªm{¨z_ =L
?d
uWn®y|«»pnH_{}x

~p©{}ww¬/ps_un©uDvwxz|²w

_u

u
©
w

n-=­u]µ <µd
:
µ U §'_uDzy|n©{¨z_
TwxyNÌ/x_µ §'_uDzhy|n©{¨z|
¤
~°3~<~xn©_{»¾·À~psn©y_l]~xt!~²~xz| ;>=DNPO7;>= + >[@ ;9


?
ÌBn®{}z|v
u8{¨p4_u
p©u

¾
t!{}z_uDn'p©_un©Ł|~xz_z_{}z_!p

uu<~:ªA{}z_8p©|ut²~3³o{¨ty_t Ł

w]|~|{¨«}{»pqlPw¬Y¬­y_«¨¹|«¨«}{}z_²p©|u8ÍwAk

uD½Ay_{

uDt8uDzAp
%
µ
¤
_{¦nHn©wx«}yop©{}wxz²t²~:l8|~:ªxun©{¨]z_{¨¹<v~xz]pdŁ

w]|~_{}«}{»pqlp©wªm{}wx«¦~3psuºp©_{¦n

uD½Ay_{

ut!uzApH~z<²t²~:l

uDn©y_«»p
n©uDvwxz|w

ou

u
©
w

ne§'{»psÁp©_{¦nŁ

wx<~_{}«¨{¨pqlxµ
¤
~°m{}z_${¨zAp©wÀ~]vvwxy_zAp0p©_u²Ł

w]|~_{}«}{»pqlÀwx¬H¬­y_«¨¹|«}«¨{}z_
ps_uÍwmk

uW½]y|{

ut!uzAp~xz|Áwxz_«}lÁ~]vvuŁops{¨z_$ps_un©wx«}yops{¨w]z  {¨¬'{»p¬­y_«¨¹|«¨«¦n4ps_{¦nv

{¨p©u

{}wxz±~3p«}uD~]nqp
§'{¨p©$Ł

wx<~_{}«¨{¨pql  + A7 ﬀ

e 69 7
3
V
WBX Y[Z

56V
WBX Y[Z
F+

V
WBX Y[Z

fg-
UV
WBX Y[Z$ %
4"! 
Kn®{}z_p©_{¦n¸vwxz|_{»ps{¨w]zP~z|

uŁUuD~p©{}z_ps_un©{}ty_«¦~3ps{¨w]z²§'{»ps#+32 Cep©|u

~3ps{¨wwx¬/p©_uen®uWv
w]z|!w

ou

u
©
w

n¼vD~zÁn®{}xz_{¨¹<vD~zAp©«}l$<u²ouWv

uD~xn©uD =­uxµ |µ  y|n©{¨z| TwxyÌVU  y|n®{}z_
¤
~x°3~|~]n®_{¨¾·À~3pn®y_lA~t²~
{}z p©_u$§w

nqp²v~]n®u§'_uz ;
=DNPO
7j;
=
+ A?2 > @ ;9


?
§'_{}«}ups_u

~p©{}wwx¬¼ps_u¹

n®p²w

ou

u
s
w

n
n©«}{¨]]ps«¨l{¨z<v

uD~xn©uD =ãuxµ |µY_µ  Ëy|n©{¨z_ T¼w]yÁw

¤
~°3~|~]n®|{»¾·À~3pn®y|l]~t²~{¨z±ps_uP§w

n®pv~xn©u²§'_uDz
ö÷öðù
 
	ﬀﬁﬃﬂ "!$#%&'()	*'+-,).#$/#02133#4657'+8'9
'

 
; =DNPO 7H; = + A?2 >[@ ;9


?
µ
>

;

> @ ;9 > @ ;9 A?2 > @ ;9
ﬃﬂ  !#"$'& 2 C 2   &2 2 C
A
	 2 2 C
A
	 &2
,1 W 	
 & 7

I 2 C 2 &2 2 C 2   &2 2 C 2  2 C 2
,1 W  
 & 7     9 @ 7 > ; 9<I

 2 C 2	 &2 2 C 2  	 &2 2 C 2  2 C 2
¤ ~x_«}u
:
ﬀ
ﬀ( V#	*'H%ﬂﬁ*%B#$  ﬃ 
  54 ﬁ #0+ #7 ﬁ  %4 1'W'
!.#7)#	*1 0*, #J 5 ﬂ- (*#($#$+8#$ Z%  #$#$ ' #J 5
; =
NKO 7 ; =
Nﬁ #7"B		#/,)92W  87'
(Nﬁ
	*ﬁ05   4ﬁ #ﬂ- ﬃ	73#$
 'RD#*Rﬀ ﬁ A4,)B!B!$ 
n~Ân©Ł<uWv
{¦~«HvD~xn©uxÌy|n©{¨z_  + 2ﬃ=Lv´¬qµp©|uPv

{»psu

{¨w]z =L
??0
uDn©y_«»pnn©wx«}yop©{}wxz|n|~:ªm{¨z_CDu

wÀn®uWv
w]z|
w

_u

u
©
w

µuDv

uW~xn©{¨z|ps_uPª3~x«¨y_uPw¬ ps_u~x«¨]w

{»ps_t Ł

w3ªm{¦ouDnn©wx«}yops{¨w]z|n0¬­y_«¨¹|«}«¨{}z_Àps_u$Íwmk

uD½Ay_{

ut!uzAp!§'{»ps «¦~

xu

Ł

w]|~|{¨«}{»pql]ÌH_w3§uª]u

p©|uÂz_u
pq§w

°¯yop©{}«}{.CW~3p©{}wxz §'{}«¨«¼n©{}xz_{¨¹<v~xzAp©«}l <u
_uDv

uD~]n®uW =ã«}~

]u

Ł

wx<~_{}«¨{¨pqlwx¬¹

n®pw

ou

u
©
w

n
?
µd¶·z|v

uW~xn©{¨z|ps_{¦nª3~«}y_ut!w

u0u7@BuDv
p©{}ªxuz_up®¾
§w

°Py_p©{}«¨{DCD~p©{}wxzhvD~zÂUu~xv|{¨uDªxuDÌ|_w3§uª]u

ps_uŁ

wx<~_{}«¨{¨pqlw¬Yp©_u8n®uWv
w]z|Âw

ou

u
s
w

§'{}«¨«<u
{}z|v

uW~xn©uD/µ
  
8ÉÉﬀ­"

Ä

ÅHÄÈ
	'Ä
É
Æ

È|ÆsÄ
É
È
 
Ä

 ã 
Ä

Ä
BW!¢x¡_
Ä
¶·z S{¨]y

u
:
ps_u¹

n®pevwx«}y_t!zn©_w3§n'ps_uª3~x«¨y_uw¬dps_u8Ł<u

¬­w

t²~z<v
ut!uD~]n®y

uWn  
ﬂ  !#"$ !
Ì/§'_{}«¨u
ps_u$n®uWv
wxz<¯wxz_un®|w3§nps_uª3~x«¨y_uw¬  
1
W
 
"!
µ±¶Ópv~xz Uun©uuDz p©<~3p²~Ł_Ł

w:³o{¨t²~p©u«}lÀps_uÂn©~xt!u
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The performance of the multicast routing methods based on
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